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1
ROLLING STOCK

TECHNICAL FIELD

The present invention relates to a rolling stock, and relates
specifically to a construction of a cab end structure in a rolling
stock having a streamlined head shape.

BACKGROUND ART

A car body of a rolling stock is formed by joining side
structures and end structures to four side portions of an under-
frame, then joining a roof structure to upper portions of the
side structures and the end structures, and attaching outside
plates, floor plates, interior decorative members, doors, win-
dows, and the like to the structures. In the conventional rolling
stock, a passenger compartment is protected by reinforcing
the end structures and the underframe portions or by provid-
ing impact absorbing members, as collision countermeasures
(see for example Patent Document 1).

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Patent Application Publica-
tion No. 2001-48016

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

In the case of a general flat-shaped end structure, the
strength of the end structure is improved by thickening the
posts or by providing reinforcement members. However, in
the case of a cab end structure of a rolling stock in which one
of the end structures is formed in a streamlined shape, since
the cab end structure is provided with a driver’s cabin, there is
a problem that thickening the posts or providing reinforce-
ment members may obstruct the driver’s view.

Accordingly, an object of the present invention is to pro-
vide a rolling stock including a construction capable of
improving the strength of a cab end structure formed in a
streamlined shape without obstructing the driver’s view.

Means for Solving the Problem

To achieve the above-described object, a rolling stock of
the present invention is a rolling stock having a car body
formed by joining a cab end structure having a streamlined
shape and an end structure respectively to opposite ends of an
underframe, side structures, and a roof structure, the rolling
stock including: an upper reinforcement beam provided in a
railroad-tie direction between joint portions of an upper end
portion of the cab end structure and upper end portions of the
side structures; and post members coupling the upper rein-
forcement beam and an end beam of the underframe, in which
each of the post members includes: a lower post portion
having a lower end joined to a reinforcement post provided on
the end beam; an upper post portion having a rear end joined
to the upper reinforcement beam; and a window opening post
portion provided between an upper end portion of the lower
post portion and a lower end portion of the upper post portion
in an inclined manner to conform to an inclination of a front
window provided in the cab end structure, the reinforcement
post and the lower post portion are formed from plate mate-
rials having the same thickness, the window opening post
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portion is formed by laminating two plate materials having
the same thickness as that of the reinforcement post and the
lower post portion, and the window opening post portion is
formed to have a smaller width dimension in a rail direction
than a width dimension of the lower post portion in the rail
direction.

Moreover, the rolling stock of the present invention is
characterized in that each post member is formed from a solid
member, in that the cab end structure is provided with a
driver’s cabin in a center portion in a width direction of the car
body, and is provided with a pair of corner posts respectively
in opposite end portions in the width direction of the car body,
and the post members are a pair of end posts provided in
opposite side portions of the driver’s cabin, and on inner sides
of the car body relative to the corner posts, and in that each
post member has a lower end portion joined to a front face of
the end beam and has an upper end portion joined to a front
face of the upper reinforcement beam.

Effect of the Invention

According to the rolling stock of the present invention,
since the window opening post portion, which is disposed in
conformity with the inclination of the front window formed in
a streamlined shape, is formed to have a smaller width dimen-
sion in the rail direction than that of the lower post portion, the
driver’s view is not obstructed. In addition, forming each post
member from a solid material makes it possible to obtain a
sufficient strength even with reduced cross-sectional dimen-
sions. In particular, in the case where the driver’s cabin is
provided in the center portion of the cab end structure in the
width direction of the car body, since the window opening
post portions each having a small width dimension in the rail
direction are located on the opposite sides of the driver’s
cabin, it is possible to achieve a favorable state of the front
view of the driver. Moreover, the pair of post members are
disposed on the inner sides of the pair of corner posts on the
opposite ends in the width direction of the car body. This
makes it possible to enhance the rigidity of the cab end struc-
ture. Further, the lower end portion and the upper end portion
of each post member are joined to the front face of the end
beam and the front face of the upper reinforcement beam,
respectively. This makes it possible to receive external force
applied to the post members from the front side by means of
the end beam and the upper reinforcement beam through the
post members, and thus makes it possible to improve the
strength of the cab end structure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a rolling stock structure showing
one embodiment of a rolling stock of the present invention.

FIG. 2 is a cross-sectional view taken along the line II-I1 in
FIG. 1.

FIG. 3 is a partially cutout plan view of the rolling stock
structure.

FIG. 4 is a side view showing one embodiment of the
rolling stock of the present invention.

FIG. 5 is a plan view showing a main part of an underframe.

FIG. 6 is a view in the direction of the arrows VI-VIin FIG.
5.

FIG. 71s across-sectional view taken along the line VII-VII
in FIG. 5.

FIG. 8 is a cross-sectional view taken along the line VIII-
VIII in FIG. 5.

FIG. 9 is a front view of the rolling stock structure.
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FIG. 10 is a cross-sectional view taken along the line X-X
in FIG. 9.

FIG. 11 is a cross-sectional view taken along the line XI-XI
in FIG. 10.

FIG. 12 is a cross-sectional view taken along the line XII-
XI1 in FIG. 10.

FIG. 13 is a cross-sectional view taken along the line XIII-
XII in FIG. 10.

FIG. 14 is a cross-sectional view taken along the line XIV-
XIV in FIG. 9.

FIG. 15 is a cross-sectional view taken along the line XV-
XV in FIG. 14.

FIG. 16 is a cross-sectional view taken along the line XVI-
XVI1in FIG. 14.

FIG. 17 is a cross-sectional view taken along the line X VII-
XVIIin FIG. 14.

MODES FOR CARRYING OUT THE INVENTION

The embodiment shows a first rolling stock 10 having a
streamlined shape in a front end of a car body. A rolling stock
structure 11 forming the first rolling stock 10 includes: an
underframe 20; a pair of left and right side structures 30
provided on the opposite sides of the underframe 20; a cab
end structure 40 and an end structure 50 provided respectively
on the opposite ends of the underframe 20 and the side struc-
tures 30; and a roof structure 60 provided to cover upper
portions ofthe side structures 30, the cab end structure 40, and
the end structure 50. The cab end structure 40 is formed in a
streamlined shape in which an upper half portion is inclined
rearward and the opposite side portions are inclined rearward.

The underframe 20 includes: a pair of left and right side
beams 21 disposed in a rail direction (a front-rear direction of
the car body); a pair of front and rear bolster beams 22
disposed in a railroad-tie direction (a width direction of the
car body) near the front and rear end portions; center beams
23 provided in a center portion of the underframe 20 in
parallel with the side beams 21; a plurality of cross beams 24
coupling the side beams 21 and the center beams 23 in the
railroad-tie direction; end beams 26 provided respectively on
leading ends of the center beams 23 on the car-body opposite
end sides of the bolster beams 22. An impact absorbing part
25 is provided on an outer face of the end beam 26 on the head
side.

The side structures 30 include: a plurality of side posts 31
extending in a vertical direction; a plurality of frame members
32 extending in the front-rear direction of the car body; door
frame parts 33 forming gate opening portions; and window
frame parts 34 forming side-window opening portions. Each
of the side posts 31 is bent into a shape inclined toward the
inside of the car body in a middle portion, to a lower portion
thereof'in the up-down direction so as to conform to a tapered
shape of the first rolling stock 10. In addition, lower end
portions of the side posts 31 are joined to outer faces of the
corresponding side beams 21 on lower protruding pieces 21a
protruding sideward from lower ends of the side beams 21 by
means of joint members 35.

The cab end structure 40 has a driver’s cabin provided in a
center portion in the width direction of the car body. An upper
reinforcement beam 41 extending in the railroad-tie direction
is provided between joint portions of an upper end portion of
a rear side of the cab end structure 40 and upper end portions
of'head sides of the side structures 30. A pair of left and right
corner posts 42 are provided as post members in a front end
portion of the cab end structure 40 in such a manner as to
extend between the opposite end portions of the end beam 26
in the width direction and the opposite end portions of the
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upper reinforcement beam 41 in the width direction. A pair of
left and right end posts 43 are provided at positions on the
opposite sides of the driver’s cabin, and on the inner sides of
the corner posts 42, in such a manner as to extend between the
end beam 26 and the upper reinforcement beam 41. Front face
reinforcement panels 44 covering a lower half portion of the
cab end structure 40 are provided between each corner post 42
and the corresponding end post 43 as well as between the end
posts 43. The front face reinforcement panel 44 is formed of
a vertical frame 44a, a horizontal frame 445, and a front face
panel 44¢. A front window opening portion 45 is provided in
anupper side of the front face reinforcement panel 44. On the
other hand, the end structure 50 is formed in a flat-plate shape,
and has a through-hole opening portion (not shown) provided
in a center portion in the width direction.

The roof structure 60 is formed of: a pair of long girders 61
disposed respectively on the opposite sides in the rail direc-
tion; a plurality of rafters 62 extending in the railroad-tie
direction, which are joined orthogonally to the long girders
61; and a root' board 63 joined to outer face sides of the rafters
62. The long girders 61 are joined to upper end portions of the
side structures 30, and the rafters 62 on the front and rear ends
are joined respectively to an upper end portion of the cab end
structure 40 and an upper end portion of the end structure 50.
In addition, a front end of the roof structure 60 and upper
portions of the end posts 43 are coupled by coupling members
64.

As shown in FIG. 4, outside plates 12 having shapes cor-
responding to the corresponding structures are attached to
outer sides of the structures, and rigs and interior decorations,
including various instruments and seats, are provided inside
and outside the structures. In addition, a passenger door 13 is
provided in the door frame part 33 and a side window 14 is
provided in the window frame part 34. A front window 15 is
provided in a middle portion of the front face of the cab end
structure 40 in the up-down direction, and a crew window 16
is provided in a side face of the cab end structure 40. A
coupling hood 17 is provided around the through-hole open-
ing portion of the end structure 50. Moreover, couplers 18 are
provided respectively on lower portions of the opposite ends
of the car body. By mounting required components such as
the outside plate 12 inside and outside the rolling stock struc-
ture 11 as described above, the streamlined first rolling stock
10 with a rounded head portion having the driver’s cabin at
the center in the width direction is formed.

As shown in FIGS. 510 8, a pair of left and right corner post
reinforcement members 27 for reinforcing the lower portions
of'the corner posts 42 provided in the cab end structure 40 and
a pair of end reinforcement posts 28 joined to the lower
portions of the end posts 43 are provided on the end beam 26
in the end portion of the underframe 20 on the cab end struc-
ture side. In addition, a coupler support frame 29 is provided
on a lower portion of the end beam 26.

Each of the end reinforcement posts 28 has a rectangular
cross-section long in the front-rear direction in order to with-
stand impact from the front. A lower portion of each end
reinforcement post 28 is passed through a slit 265, which is
provided in a reinforcement frame 26a projecting frontward
from the end beam 26, and is joined across the front face of the
end beam 26 and the front face of the coupler support frame
29. Further, reinforcement projecting portions 28a, which are
joined to an upper face of the end beam 26, are provided in
rear portions of the end reinforcement posts 28. In addition,
each of the corner post reinforcement members 27 is formed
in an L-shaped cross-section. Reinforcement projecting por-
tions 27a and 27, which project toward the rear side of the
car body and the inside of the car body and are joined to the
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upper face of the end beam 26 and an upper face of the
reinforcement frame 264, are provided respectively on lower
portions of the corner post reinforcement members 27.

Moreover, as shown in FIGS. 9 to 17, the end posts 43 are
joined to the end reinforcement posts 28, and the corner posts
42 are joined to the corner post reinforcement members 27, as
post members provided on the front end of the cab end struc-
ture 40. Each of the end posts 43 is formed of a solid material
made of steel, and includes: a lower post portion 434, which
extends in the vertical direction and is joined to the end
reinforcement post 28; a window opening post portion 435,
which is located on an inner side of the front window 15; and
an upper post portion 43¢, which extends in the horizontal
direction and has a rear end joined to the upper reinforcement
beam 41.

Each of the lower post portions 434 has a rectangular
cross-section long in the front-rear direction in the same
manner as the end reinforcement posts 28 to withstand impact
from the front like the end reinforcement posts 28. The lower
post portion 43« is joined in a state of being placed over a side
face of an upper half portion of the end reinforcement post
with two splice members 46, each having an L-shaped cross-
section, arranged around the lower post portion 43a. The
lower post portion 43a is thus joined to the end beam 26 with
the end reinforcement post 28 in between. The front face
reinforcement panel 44 is attached to an outer side of the end
reinforcement post 28 and the lower post portion 43a.

Each of the window opening post portions 435 is provided
to extend from an upper end of the lower post portion 43a
while an upper portion of the window opening post portion
43b is inclined toward the rear of the car body in conformity
with the inclination of the front window 15. The window
opening post portion 435 is formed to have a smaller width
dimension Wb in the rail direction (the front-rear direction)
than the width dimension Wa of the lower post portion 43a in
the rail direction. In addition, in the embodiment, a single
window opening post portion 435 is formed by laminating
two plate materials having the same thickness as that of the
end reinforcement post 28 and the lower post portion 43a.
Each of the upper post portions 43¢ extends from the rear
upper end portion of the window opening post portion 435
toward the upper reinforcement beam 41 in the horizontal
direction. The upper post portion 43¢ has the same cross-
sectional shape as that of the window opening post portion
435.

Each of the corner posts 42 is formed by combining and
joining: a front face member 424, which is disposed on a front
face of the corner post reinforcement member 27; a side face
member 425, which is disposed on an outer side face of the
corner post reinforcement member 27; an outer face member
42¢, which has an L-shaped cross-section and joins an outer
edge of'the front face member 42a and a front edge of the side
face member 425 on an outer side; an inner face member 424,
which has a W-shaped cross-section and joins an inner edge
of the front face member 424q and a rear edge of the side face
member 426 on an inner side in such a manner as to cover an
inner side of the corner post reinforcement member 27; and an
inside reinforcement member 42e¢, which has an L-shaped
cross-section and is disposed on the corner post reinforce-
ment member side of the inner face member 42d. The corner
post42 is also provided such that an upper portion of a portion
thereof located on the inner side of the front window 15 is
inclined toward the rear of the car body in conformity with the
inclination of the front window 15. The front face reinforce-
ment panel 44 is attached to a front face of a lower portion of
the corner posts 42 as extending to a front face of a lower
portion of the end posts 43.
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In this way, in the rolling stock 10 having the streamlined
shape provided with the driver’s cabin in the center portion in
the width direction of the car body, the window opening post
portions 435, which are provided on the front end portion of
the cab end structure 40 and are located respectively on the
opposite sides of the driver’s cabin in the front window 15, are
each formed to have a smaller width dimension in the rail
direction. This eliminates the possibility that the driver’s view
through the front window 15 is largely obstructed by the
window opening post portions 435, and thus makes it possible
to achieve a favorable state of the driver’s view during the
operation. In addition, joining the lower ends of the end posts
43 to the front face of the end beam 26 and joining the upper
ends of the end posts 43 to the front faces of the upper
reinforcement beams 41 makes it possible to receive the load
applied to the end posts 43 from the front side by means of the
end beam 26 and the upper reinforcement beam 41, and to
protect the driver’s cabin from impact from the outside.

Moreover, forming the end posts 43 including the window
opening post portions 435 from solid members makes it pos-
sible to obtain sufficient strength even when the window
opening post portions 435 have small cross-sectional dimen-
sions. In particular, integrating the lower portions of the end
posts 43, which become the front end of the rolling stock, with
the end reinforcement posts 28 firmly joined to the end beam
26 makes it possible to further improve the strength of the end
posts 43.

In addition, when the driver’s cabin is provided in the
center portion in the width direction of the car body, the end
posts 43 are located on the left and right sides in front of the
driver’s cabin. Accordingly, forming the window opening
post portions 435 with a small width dimension in the rail
direction makes it possible to achieve a favorable state of the
driver’s view. Moreover, when the end posts 43 are disposed
on the inner sides of the corner posts 42 on the opposite ends,
the interval between the end posts becomes narrow. In this
case, if the window opening post portions 4356 have a large
width dimension in the rail direction, the driver’s view is
largely obstructed. Against this, forming the window opening
post portions 435 with a small width dimension in the rail
direction makes it possible to achieve a favorable state of the
driver’s view even when the interval between the end posts is
small.

Note that, the driver’s cabin is not limited to one located in
the completely center portion in the width direction of the car
body, but may be one located on one side of the center portion.
Moreover, the post member can be formed by using a single
member continuously from the end beam to the upper rein-
forcement beam without laminating two plate materials. In
addition, welding portions of the members may be provided
with welding holes as necessary.

EXPLANATION OF THE REFERENCE
NUMERALS

10 first rolling stock

11 rolling stock structure
12 outside plate

13 passenger door

14 side window

15 front window

16 crew window

17 coupling hood

18 coupler

20 underframe

21 side beam

21a lower protruding piece
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22 bolster beam

23 center beam

24 cross beam

25 impact absorbing part

26 end beam

26a reinforcement frame

265 slit

27 corner post reinforcement member
27a, 27b reinforcement projecting portion
28 end reinforcement post

28a reinforcement projecting portion
29 coupler support frame

30 side structure

31 side post

32 frame member

33 door frame portion

34 window frame portion

35 joint member

40 cab end structure

41 upper reinforcement beam

42 corner post

42a front face member

425 side face member

42¢ outer face member

42d inner face member

42¢ inside reinforcement member
43 end post

43a lower post portion

43b window opening post portion
43¢ upper post portion

44 front face reinforcement panel
44q vertical frame

445 horizontal frame

44c front face panel

45 front window opening portion
46 splice member

50 end structure

60 roof structure

61 long girder

62 rafter

63 roof board

64 coupling member

The invention claimed is:

1. A rolling stock having a car body formed by joining a cab
end structure having a streamlined shape and an end structure
respectively to opposite ends of an underframe, side struc-
tures, and a roof structure,

the rolling stock comprising:

an upper reinforcement beam provided in a railroad-tie

direction between joint portions of an upper end portion
of the cab end structure and upper end portions of the
side structures; and

post members coupling the upper reinforcement beam and

an end beam of the underframe, wherein
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each of the post members includes: a lower post portion
having a lower end joined to a reinforcement post pro-
vided on the end beam; an upper post portion having a
rear end joined to the upper reinforcement beam; and a
window opening post portion provided between an
upper end portion of the lower post portion and a lower
end portion of the upper post portion in an inclined
manner to conform to an inclination of a front window
provided in the cab end structure,

the reinforcement post and the lower post portion are
formed from plate materials having the same thickness,

the window opening post portion is formed by laminating
two plate materials having the same thickness as that of
the reinforcement post and the lower post portion, and

the window opening post portion is formed to have a
smaller width dimension in a rail direction than a width
dimension of the lower post portion in the rail direction.

2. The rolling stock according to claim 1, wherein

each post member is formed from a solid member.

3. The rolling stock according to claim 2, wherein

the cab end structure is provided with a driver’s cabin in a
center portion in a width direction of the car body, and is
provided with a pair of corner posts respectively in
opposite end portions in the width direction of the car
body, and

the post members are a pair of end posts provided in oppo-
site side portions of the driver’s cabin, and on inner sides
of the car body relative to the corner posts.

4. The rolling stock according to claim 3, wherein

each post member has a lower end portion joined to a front
face ofthe end beam and has an upper end portion joined
to a front face of the upper reinforcement beam.

5. The rolling stock according to claim 1, wherein

the cab end structure is provided with a driver’s cabin in a
center portion in a width direction of the car body, and is
provided with a pair of corner posts respectively in
opposite end portions in the width direction of the car
body, and

the post members are a pair of end posts provided in oppo-
site side portions of the driver’s cabin, and on inner sides
of the car body relative to the corner posts.

6. The rolling stock according to claim 2, wherein

each post member has a lower end portion joined to a front
face ofthe end beam and has an upper end portion joined
to a front face of the upper reinforcement beam.

7. The rolling stock according to claim 5, wherein

each post member has a lower end portion joined to a front
face ofthe end beam and has an upper end portion joined
to a front face of the upper reinforcement beam.

8. The rolling stock according to claim 1, wherein

each post member has a lower end portion joined to a front
face ofthe end beam and has an upper end portion joined
to a front face of the upper reinforcement beam.
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